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APOLLO PROGRAM DIRECTIVE NO. 29
T IR ~ A 0092825-14

KPOLLO PROGRA

"SUBJECTi: Post-Accident Changes to Apollo Command and Service

Mpdule and Related Ground Facilities

ACTiONié 'A1i5Centers‘are tq implement the requirements

-directive effective with the issyance date ang on a

. conbinuing pasis,
 REFERENCE: 1.
S I. E PﬁRPOSE ,A T B

"This-Progfam'Directivg'qéfingglthe postﬁacgident changes .
to pe made in the Apalle gpacecraft and ground facilities o
._and_aggigns-responSIp;};t;ag_and_gchedgleg for making them.

. scoeR _
S '..Thia;PiﬁéCtiGe‘covers‘
.~ changés.required in the design, manufacture, test

-g “,operat10nhbfrthe,Apbllo*pqmmanﬂfanﬂ-ﬁervice;Modules and - - f_“
o direct 1ptgrfacing_facilisiggtfequipment and procedures, b

"';This Directive in conjunetion with Apollo Program

26 (Referepce 1) supersedes Apollo Program Directive 25;

© JII. RESPONSIBILITY

'Ppimary pesponsibility 1§ assigped for each change. BEach .
genter‘withiprimary responsibllity shall aprange for parti-

eipation of |the other Centers as appropriate. 1In

- Pirective the changes which are the responsibility of Msc .

. 8re grouped together. Where such changes may lead to pro- SRS
cedural changes gt KSC this has been noted. As called out

MSC 1s generally responsible for the require-. .

in Reference 1
mehts;apdiépecif‘ _
‘proceduyes in these cases.

IV, ALTERNATE ACTIONS

. the Apollo Program Director for review.

both éccident éﬁq non-accidént'rélatéd . .

icatlons and KSC for the development of Coh

-~ If, during the course of complying with the action directed

. herein, an additional or alternate actlion 1s considered
-appropriate in the inteprest. of feasibility or improved -
safety or performance, such actlon shall be submitted to.

of this

M-D MA 1400.06} Apolla Program Directive No. 26, L
April 18, 1967, Preparation of Test and Checkout - e

and.

Directive -

this - ?
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V. - MSC AGTIONS REQUIRED=-ACCIDENT RELATED

Ali accident reiatedJéhanges shall be made on the first
o Blch II spacecraft, L ‘ R

1@“!M§teria}q Seleotion—-Non—metallic
B Non-metallic materials selection criteria,
: " approved by the Spacecraft Prpgram Manager,
o o S shall be implemented to minimize flammability
Lo - and'poxleity hazards. - 0
| b. - Non-metallic materials shall be selected for
. the Block I spacecraft uysing guidelines S
- apppoved by the Spacecraft Program Manager, o
@8’ adequate, ang consistent with the approved '
o e - oriterls, Deparfures from these guidelines
Co S 8hall be approved by the ‘Spacecyaft  Program
N ‘ L Mangger and submitted immedilately ' to the : L
: Apo}ie Program Directorp for. information. ' L

c. A fingl list of all non-metgllie materials :
- .for egoh’'Block II Spacecpaft, ajong with P
'appropy¢ate.supp0rting'dqta including the - !
docation, amount , and applieatign of the R
materidl shall be appraved .py the Spacecraft .
Program Manager and,submittedqur'1nformation _
to the "Apollo Program Dinegtor two weeks prior

3

to eagh Customen Acceptance Review.

4. Final'gelection of pon-metallic materials B
.%o - - shall pe.pased on tést pesylts, poth sample

S -+ .. testing ang, for cabin pnan-metalljc materials,
e B R fullfécaléxpoilerplate flammability tests. The
EL P o teSt results shall be reviewed and approved by
Lo o he. Spagegraft Program Managen gnd submitted. as
ﬁk. ' SR -~ a part of the background data with the final

- ¥ materials 1ist in (c) abave, :

.+ % raterialy Selection-iMetallje < |
g N A fipal iist of any metalllc materials which could -
otentially contribute to the flammgbility or : ot

RTINS ‘ o _>¥021bity‘hazards-shall be approved by the  Spacecraft o
o I Program Manager and submitted for ‘information to P

L - the Apollo Program Director two weeks prior to - .
each Customepr Acceptance Review. - '

! v
'

| PRI I e Wy PRGBS W1 Ae Rt 518 Wi
[ T g S ) - : . -:..',_”._‘._ PO
U T




. LI ORRICE OF MANNED SPACE FLIGHY

i PROGRAMDIRECTIVE ~ ~|M-D MA _1hoo.och

- DATE

{

3. Space Sult Materials Selection

 Materials Control.

";“Tﬁéaséiedtioﬁ 6f‘materialS'qu use in a new Block II

space.SUit'configurationashéli'follbw;the‘samei

_general procedires as for other matérialéi“'Speﬁifi-'

.. .edlly, the Sphacecrarft Program Manager shall be -
- résponsible for approving the new configuration . .
- end submitting it, plus appropriate supporting data,
to the Apolld Program Director for his information -

at the’ccnciuséthof.the Criticpi Design’hé#iew.ln‘.
Changes;iﬁ;SUijhmaterials_shall-require

- Redudrements shall be documEntéd;fafncontrolling the -
Materials. Used in the desigil of the Block II space~ . .~
‘draft and for controlling the introduction of both

- Plight ahd non-flight materials into the cabin = =
. ddbing manufacturé'anstest.u“ProEédures to imple- -
i.?méﬁﬁttbeSe'reQuireménﬁs at NAA and MSC shall be.
‘daveloped by MsC; KSC shall impletight procedures .
- i aceordance with Reference 1.. The MSC' procedures’
~dhell. be approved by the Spacecraft Program Manager .
- - &nd submitted to. the Apollo Program Director for

his_ihfgpmation by July 15,°1967.

. Materials Placement and Stowage |

B, Miterials shall be pladed in the spacecraft in.

to inhivit fire propagation.

@ manner designed t6 irhibit fire ignition and b

 ”5; .Potentiéily fléﬁmablé'materials”ih}tﬁé'cabin

for marned testing or flight shall be stowed
1n fire-vesistant contairers. - Cabin stowage
reduirements shall be -such-as to minimize .
the exposure. of potentlally flammable materials
duiing’ all mission phases includirg preé-
" Mandger. shall approve the Block Ii cabih -
“stowdge and cabin materials handling require-

launch ground testing. The Spacecraft Program '2 3:;'

mehts and submit descriptive data to the
~Apollo Program Director for his information
two weeks prior to éach'spacécraftfCustbmér 

Acceptance Review. . Procedutes to implement
. these requirements dt NAA and MSC shall be

developed by MSC; KSC shall implement p?qcedurés’1

'in accordance with Reference 1.

sk
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" 6. Cleaning Magerials

Requirements shall be docymented for gelecting
cleaning. flyids and solvénts and fop limiting,
controlling and recording the use in the cabin
; : e of those whieh may be flammable or have flammable
L e .. . or condugtive presidyes, ‘Requirements shall also
B be documented for removing updesiraple residues and
i : : .. fopr testing to assure that hazardoys residues have
N S e peen prpperly‘removed,"Proceduresﬁtq_implement the o
SO o T " requiprements at NAA and MSC shall he prepared by :
: ' M3C; K30 shall 1mplement_the’réquipements in
Lo . _ aceordange with Reference 1. .Information coples
R : _ "~~~ of thesa procedyres shall be sent to the Apollo
7. Pregram Directay by July 15, 1967. - -

, . B. EMERGENCY EGRESS o

a.. A gqickagperating, outward-opening unified
© 8ldg hateh shall be provided for the CM.

b. The hatch release mechanlsm ghall be manually
operahle in less than five seconds from either
- inside or outside independent af pressure
.diffgpgntials. Lo T e

:9;1357mé§h§,,n°t requifing'aﬁs;sﬁagcéAfrom the in-
¢ gide, ehall be proyjded, to open the hatch, X
‘Anace ‘released during ground testing. ’

"By Opepration of the hateh fram outsjde the CM,
... in space or on the ground, ‘shall be possible
. Without personnel jpjury aor damage to the

apagecyaft. F R .

. o .'T.ByutAdeﬁﬁatejSdfeguarQsWaniﬁsf'#nad?éhtént operation
A R ' . shall be implemented to pratect flight and
B - . . ground erews, . . ' i 0 1T

| o  §, The new side hatch shall be ground tested on
R .. S0 00K, 25-2, 007A, 2TV~1, and 2AaV-1.

g. The hatch flight test sanfiigurations. on SC 017/ . ‘
i : ~ - BA=501 and SC 020/SA-502 shall be such that either IR
ERT . ~ - flight 4in conjunctiop with ground test data will .
B Cw o provide sufficlent test data to verify the -
o
@
t

R TR DI

hatch'@esign,fqr manneﬁ flightu:
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 :.KSC“Faciiig}égi;ntérface o o i R
S T, MSC_S@@I}fb@Qvide a'bM ﬁbqk,up to KSC for

‘- cgress training. ' The delivery date apd =

- configuration description shall be provided to Ksc

. @nd the Apollo Program Director by July 15, 1967.

 ;f;Pa';MSC Shall'aéaisthgc iﬁ defining the interface

-Fequirements . between the CM unified side hateh

and the Access Arm at the Launch Complex.

e. 'MSC'ﬁhaii-agsisthSQ iﬁ'd§fining‘the interface
' within the KSC vacuum chamber to assure rapid
. emergency egpess, ..
3. MSC and NAA Faoilitfes | o
o Necﬁséarﬁ“pﬁéngeé'iﬁfdéSigﬁ'and'proéedﬁrés shall
- 'be- implemented to previde effective emergency crew :
egress dgriq%-tésbq,igigﬁ, in vacuum chambers, at :
; MSQi#QGfW&A'_??O?E tha resumption of manned testing.

G fFIRE EXTiNqU¥SHMEN?‘ ::;;:r

B R DR créﬁwdperatéé,*ﬁqrtable'fireextinguisher shall be
Cioeeoo¥ o provided in the CM, "1 ST

2, Crew procedypes for fire ektinguishﬁent'shall_be
c developedﬁggq-demqgstpgtgd. - [

3

3. A report,gntghq_ﬂ;ﬁéfé%pigguisher,_ihciuding test
.. results and erew procedqures, shall be. submitted to .’
'.'the‘Apollo_P?bs#ﬁm*DiréQtap*prior to the first.
'mannid Blogg;l;ﬂspgcggrafyfpggt. ; T
~ Di MATERIALS TESTING - ° .~ =

1. Sample Tests

*'Saméie teéts of maﬁefiala'shall continue* 88 necessary,
toaﬁqpport‘the;mﬁppria§ﬁ ;election'pyogrqm.' ' -

L Test procedures shall be standardized and documented
'-@5-}5'31 cofo T o withan - information copy to_the Appl;o:Program L T

- - Director by July 15, 1967,
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| Full- scale ﬁoilerplate Command Module Flammability

Tests =_£m

el a. Successful completion of full-scale boilerplate

flammahllity tests with the proper capin atmor _

sphere are pequired as part of the final confir-
. mation of the selection of: non-metallic
"'materials for the cabin,

b, Tests shall include & realistic simulation of
7 actyal cgbin materiala in placement and
. @mount and shall he done with cahin atmospheres
‘appropriate to the several misaign phases in-
cluding pre—launch ground tests.;-

e, Care ahall be ‘taken 1n cabin simulation, ignition
- poyrcs; Simulation, data colleotiqn (ineluding
toxicity samples) and overall test procedures
-~ }o ensure. a meaningful 1nteypretqtion and com-
*prarison of. reaults._; ,

d. A detailed test plan and schedule shall be

pubmitted to- the Apollo Pvpgyam Director for
review by Jaly 15 1967 :

Acceleration Teata

A The effect of acce}epapion pn the fire hazard in
- ghe CM shall be defermined, Datfa applicable to the

hlgh acceleration peniods during ‘ahoptiwith the
Jaunch Escape: Syatenm; durihg hoost, ang during

.peentry shall be: cpllected anq evaluated Zero-g

tiests shall be continued as pecessary. ' A detailed
est plan and schedule shal} he pubmitped to the
Apollo Program Director for review by July 15, 1967.

CABIN ATMOSPHERE

1.

2.

In Space and at Reentpy ‘

A cabin atmosphere of 5 psj,al 100% 0? will be con-
tinued ip the space env;ronment , :

'Pre-launch angd Laupcn

e. The capability tq use 100% oxygen on the pad

i prior to and during launch shall be retained
An optional capability shall pe provided to’
enable the use of conditioned air, with a

it

o—
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contpolled. oxygen content as required,. in

‘the. ezhln :for pre-launch’and launch 15 case
~an adeguate level of safety with a 100% oxygen
- atmosphere' cannot be agsured. A safe'means -

8hall be provided to exchange the alr for a

- ’pure oxygen eabin atmosphere after lainch. The .

o pressure Sui_glshall-contq;n_pure OXygen regand-

. less of cabin ‘atmosphere and adequate sensors
' 8hall be provided to epsurs proper oxygen supply

in the suit.

g Q;?'Ah'analys;s,cf'the opepat;onsﬁneqessary_to.cone -
T vert from’theﬂpreelaqncb”aqd launch cabin atmo-.
: e . . sphere to.the 1n-space'dtmqsphere,shall be .
EEE SRR S ;dpcumenpeqiWithfparticular;attention to the ,
DR D .. “opew timeline,’ " An assessment pf risk associated
S0 0. .with the use of alr in the pabin shall be docue
; 33'_ B “pented algo, 'This ana;ygisfghgxl*include the.
L T possibility of sult loop fallyre during pre- . .
; L Planned aport modes as ‘well ag normal mission
c C :ghaseag' These analyseég shall-be gubmitted to -
" "the Apollo Program D;ﬁ@gtep';gp[;eview by
Loodely 31y 3967, o o T

‘fc;h-h-ﬁétaiieﬁ test plaﬁitd‘démongtﬁate the air . :
- eptlon.ghall be submitf,peg to ‘the Apollo Progra-m -

Sn. . Pibectiop for review byiJuly 31,3967, .

. F. ELECTRICAL SYSTEV SO

3. ‘Qéb}fﬁg’frqtegtionérElégtrigq11_".f} | ,
N A R T TS S -
Sl Ay Criteria fopr protectlon of the Block II space=
" eraft wiring;baseq on the prevention of overload-
ed wires shall pe Qng}opeq;qﬂqZimp;emented.

t

. b. " Cipeyit protection devices baged on the criteria -
s for Block II wire ‘shall be inspacted as installed
' and compared with“iﬁstalledxwiring‘prior.to !
- ‘mapneq testing. The pesults of ‘this inspection
;'Shalllbe-included,in.;ge'alpgk I1'spacecraft
Customer Acceptance Review dogumentgtion.

2. Capling Pﬁpteqtion-—Mechanical_

nEiéétriééliﬁablihgashall be protected from damage .
during fabrication, installation, testing and flight.

LT T A "$hafpf§brhérs'and protrusions thaf could damage =
I O _ S _ ‘wires on harness jigs and mockups shall be :
.! . © . eliminated. . . o . o .

HARAATEN 485 ADER S5 S8 TR Sy A% st €1 et
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b, 'Harnessea shall be protected from sharp
edges and protrusions in the spacecraft.

'f- c,-'Protective qovers with insulated coabings : :
. 8hall be pravided immediately after installa- -
fal;tion of wiring ;

g.'tWire terminations on connectors, circuit
. breakers ang . batteries shall be aQequately
spaced and insulated - ,

~

3, inspection and Fabrication

_ S g, "Wire for use in the spacecraft shall be in-
o S - #pected to ensure conductor ‘continuity and -

-"insulation integrity (along the entire length
of eaoh wire) 7

pQ ‘Means of stripping insulation and other operatiqns
: which might damage the installeq wire shall be :
,evaluated and. reviseq as. necessary,

ﬂvffﬁhé configuratiqn Of the three-dimensional Jig
chpghall be reevaluated ta' conform ‘a8 nearly as

. possible to the dctual’ Sgaoecraft configuration.
R ~ - Particular attention shall be given to connector
o ~/pnd cable clamp orientation. : ‘

iaijflnﬁpection Of Wiring after modifications and at
S preset intervals in the spacecraft preparation
?f period shal; pe mandatory RERS _

4? o , ok, -511 non-hermetically sealed e}eptriq current switch-

. ' : - w7 ing devices in: the cabip (e +81, fircult breakers and

T oot motor switches) 8hall he investigated fo ensure that

' ' none are ignitian soyrces in the appropriate oxygen

i cabln atmosphere, - This investigatiop shall be con-
ducted and - documenteg with -an- information copy to ‘the

Apolio Program Diregtor twa ‘Weeks prior to the first

: Block II spacecr ft Gustomer Aoceptapce Review,. .

5 Procedures shall’ be 1mp}amented by MSC to insure that
T future design ang implementation changes or walvers
- are examined to preclude the jntroduction of potential
‘ignition sources into, the spacecraft.;

6. 'Wiring of redundant systems shall be separately
o cabled and routeq where practicable.

|
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1.

3, _ Thermal Cont;;-ql System

Requirements for powering down the spacecraft in

--.emergencieg shall be developed.

Procedures tq implement these requirements at NAA

- MSC and in. flight shall be developed by MScC. KSC

shall implement procedures in accordance with

- Reference 1,  These MSG- requirements -and procedures

shall be documented and an information copy subs .
niitted to the Apollo Program Director. prior to the

- first Blpck II spacecraft Customer Acceptance’

Review.i,

a4 ENVIRONMENTAL CONTROL SYSTEM

Atmosphere Control System

- a;f-Aluminum oxygen lines in the cabin which contain

solder Joints ghall be replaced with steel
-;lines with prazed or welded inpts. E

b, ”ﬁdditional surge. capacity Bh&ll be provided to

-shorten cabin repreasuriaation time.

c. An additional valve shall be. provided in the

- new yUnifieqd hqtch ta shorten the cabin depressuri- 4

"-;zatiqn time.- This valve’ shall be operable from
‘the inside op outside and ghall be protected
;again £:4 nadvertent operetion.

:d._‘Emeréency breathing masks shgll be provided for

individual epew memheray"~».

-g.. The present inhipited water glycol shall be

lretained

5;1 The following changes sh&ll be made to reduce
- cqolant system leaks;

(1) Voishan washers and improved tightening

- procedures ahall ke applieq to all mechanical '

_q fittinga,-

(2) Quick disconnects with aelf-sealing check
% valves shall bé added to faeilitate main- -
tenance without spilling coolant. :

T
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_-Pessinle by combinipg. line lengths or by
 brazing, B N -

| (3)_So}dé§ joints shall pe eliminated where

 : ;4) Soldep joints subjeat #o.abusefghgll be

Cy

4

'_‘H. VIBRATION TESTING

_anpeﬁraft documentation availahle gt the
q‘ PR R B

protected with armor, | .

(5) Spresé relief betﬁeeh'solder'joints'and
' 'Vmgghap¢¢a1 fittipgﬁ.ﬁhall be ensured.

(6) Means of assuring that solden joints are
‘. properly made and that there exist no un-
acgeptable ‘residual stpesses on Joints shall
~baimpleménteq: v T e T |

(7) Pratective covérs shall be prpvided for all

exposed plumbing lines in the' ecabin during

installation, test and flight, -

Adeéﬁéﬁe feqdirémépts fop ¢leahing ﬁb”leaked ar

 spilled coolant without leaving 3 harmful residue

1n the eabin shall be ‘developed, -~ MSC shall
jmplement these requirements gt MSC: and NAA; XSC
shall implement the requirements in accordance

-With Reference 1.

ﬁéqﬁibéments for tesfihé ﬁg’éﬁﬁﬁﬁé that any
harmfyl residue in the cabin has been satis-

: factopily removed shall_pe‘dgvgloped. M3C

sﬁagliimplement these pequirepments at MSC and
NAA} K8C shall implement the requirements in

accordance with Refepenas J.-

-_ggéﬁds of all cooléﬁtf;paksignq“spills, the

araas affected (espeCiall¥*elécpr;cal cables),
and the remedial actiopn shall be inecluded in the

stomer Acceptance Review, ..

 ..©  Require=-
ments for continuing'thése:pQQQQQS until launch

‘including submissions at the FRR shall be
- geveloped by MSC and implemented by KSC in

gecordance with Refeyenae.]l.. MSC shall imple-
ment simllar procedureg fon testing at MSC.

1. Vibfation/écoustic tests of a Block I spacecraft
B shall be conducted at the Manned Spacecraft Center

with the objectives of:

L

A
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s

1a."Verifying vibration levels at subsystem

: 1ocetion

. b. Verirying mechanical 1nterconnections (includ-

ing wiring) in the vibratjion environment

p._ Verifying structural integrity of the hatch.

The test eonriguration shall be a basic Block II

'spacecrart.

8. Flight plumbing and oonneotions.

FF' Tanks and plumbing under pressure.
o -Flight Cabliﬂs and eonnections,

q,' New plumbing and cabling protection.

a, Actual subsystems or equivalent mass simulations.
The test plan shall be- baseq on';ﬁﬁ}f

Vibration instrumentation,;3

e; :5199 gweep vibration.

b;gVWiripg oontinuity checks before and after,

Cy Leak ehecks before and after.,'

‘The test plan shall be designed to achieve the test.

abJectives with minimum risk of destpuetion of the
flisht is an obJectiv

, spaoecraft,. ‘Phe reuse of this spacecruft for

'The eeq to QEerate electrieai systems anq ECS

qurins Fhe vi

The test plan with supporting rationale, description
af the spacecrafst configuration and gn assessment of -

yation tests shall be exemined.

- risk to the spacecraft’ shall he submitted for
" approval to the Apollo Prosram Director by July 15, 1967.

,These tests phall be satisfaotprily completed prior

to the first manned fligh

I _EMERGEN¢¥ EQUIPMENT

The requirements for emergency equipment in test areas
at NAA and MSC shall be reviewed. _Additional necessary

e e e e e
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emergency equipment shall be provided and those

'_,responsible for 1ts use trained -in its operation.
. Procedures” shall be implemented for reexamination of
. these requiremente as changes in procedures or con-

1Mso

"figuration make it necessary, -

UACTIONS REQUIRED-»NON—ACCIDENT RELATED

'_BLOCK II COMMAND AND SERVICE MODULE CHANGES

'eThe following non-aocident related changes shall be" :

made. on . the first Block 11 Bpacecraft.

;'1.- Hydrogen shall be purged fram the water tank to '

- eliminate the quantity gauge as-a possible ignition o
SOurce.re; o ‘ .

,-2,-_The following ECS oontrol changes shall be made to

fa01litate emergency operation"

:a} ”Suit eircult return valve - add ‘permanent

_ :handle on flex1ble extension available to cnew. N

}fb;'hSuit Demand Regulator - add permanent handle.

-:f‘c;;-Direot 02 metering valve - use stowed handle,';
'“ftfxadd valve position indioator

_:d{"eMain regulator selector - add permanent handle. o

'r.e;i_ shutoff valve-— dlSOOHHQGt or eliminate valve.

;?Emepgencyﬁinflow valve selegtor - 3dd permanent

pimary radiator circuit by-pase valve -~ add
ermanent handle and flexible extension.

fvglna in‘pressure relief valve'- tilt the valve
=Emounting panel.:-- = R :

"1, Sult flow cantrol valve - aqd positive lock in

- the off position and asaure aoceptable friction .

characteristics. ;___,

| 3; Use the onboard TV camera for erew monitoring during

pre—launch test and checkout operations,_

-

““j_l,’i_“ ¥ Ti:m;:xqcs .




i ouix
| Ny | o

AelGyy . . J. m..a .
OM3Y| o o .

DAT L

@ | maummeser  mDw - g | ¢ 7

4, Provide fer water chlorination.

5. Provide a manual mechanical lock to prevent '
. inadvertent operation of the postlanding vent valves.

ERTE R : ”: S 6. Provide for the automatia connection of the entry

" ; A A . batteries to maln power buses at abort initiation.
o i SR ::7i Improve pushbutton and- toggle switch guards to o
oo - SRRV prevent inadvertent _operation. . : -

8, Relooate the center couch J-box to prevent wire damage.

9. Modify the time delay of the reaction control system
.7 rapld dump timers to impraove pad abort capability
on the Uprated Saturn I launch vehicle.

R S 10;' Provide a single mode recovery 1ight to enhance
S L o recovery operations.'-

11, . 5igidize the hand controller mounts

-l2. Replace the hand controller 1 .7 sec timer with a -
_;i3 sec timer to improve CSM/Adapter separation.

' 13, Bedesign stowage and . fastenersi include quick dige-
, eonnects on stowage centainers '

14{“ Impreve crew couches to facilitate egress and crew
_{“ operations. ) s :

f@ L - L lg. Prevent inverter mqtor 1eckout._

16. Add SM RCS: helium line check vaive filters.

'717. Modify the Pre-Modulation Processor (PMP) clrcuit

| f ' : L ‘breager to provide redundant power to the S~band
R T system. 2 o
? o 18. Add the following instrumentation,
g | Lo ' '._a. ?10 sequential events discrete outputs.,
.b? 1 glycol temperature control cabin monitor..
°, .lO ECS flight performance measurements,
:‘di 3 EPS radiator inlet temperatures (1f fuel cell

outlet temperature sensors are not provided)

3 linear accelerometers.

e gt st BABVIEnE i bans e caseiese BAGE, . OF  dupist
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. Add s RGS coarse, integral thruster filters,
'go,f Add CSM ‘ROS rellef valve port covers. |

?jﬁ*ﬁf'~ i .~ f R _Provide fqr entry battery © backup to either
s Co o battery bus.

oL g, 'Improve the data. storage equipment tape motion
S : O flag 1ndicators, ‘ ‘

'-t 23} 'Provide for postlanding vent valve direct air
‘{, rlow to the orew. o

,_B.i;sPACECRAFT 27v-1 GONFIGURATION

fp o fooL -'_'“"-ﬁ.- Changes in addition to those approved for 101 and changes
D T g*'eapproved far 101 but not planned on 2TV-1 shall be .

L identifled and submitted to the Apollo Program Dlrector
. for review by July 15 1967. R

Ch CONFIGURATION INFORMATIQN

A summary of changes in the CSM aqd LM and their S
- ~effectivity approved by the Level' II Configuration Control o
.. Board shall he. submitted to the: Apollo Program Director.

_: The submissions shall follow the CGB .action by not more
' :;than one week,_‘._ S

"ﬂ;f,;vii}o;KSG ACTIONS REQUIBED—«ACCIDENT RELATED

U :All changes shall be made on Launch Complex 34 to: support the "
first manned flight, Proposed detai}ed schedules for ime- =
plementation: of all changes on both 'LC 34 and . LC 37 and the

.7 K8C. Industrial Aresa. sha%l be submitted to the Apollo Program- .

. Director by July- 35, 19 LC 39 sna}l be reviewed in light -

oo bF the Appllo 26 accident and any neepssary changes sub-

B T;;Q:¢f;‘- o mitted tolthe Apollo Program Director for review by . ”

S R . August 15, 1967 .

T R SRR Y EMERGENCY EGRESS

R S fg'_;,,_The Launch Umbilical Tower and Access Arm shall be
R s iyﬁi;modified ta. improve emergency egress' :

A a;{_Modify “the adapter hood to accommodate the
r:j~‘_ fj-new CM hatch.- :

"t.ffModify the mechanism and provide an intermediate
-*'=,park position to- shorten the reposition time of

.‘1 T e e -_the Access AArm.
. R : - . . . . Ty : ‘
T HATOTIMLAAY IRy, i a0 BREVIRYS SUIFIdHS ARE &esniare R : IR Ehdd
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-Structure.

¢. Elimjnate sbteps and"protrusions in the egress
. .path'Which could-h;pder rapid em@pgency ggress.

' d-ITPrOvida bi-directiogal swinging doors for the
. Access Arm. S e R

‘e. Provide for positive ventiiatipnjfor the Access
Arm Environmental'ChaQber. S .

f. Provide édditionai lighting';n the Access Arm -
Environmental'Chambep_tq 111Qminate the CM hatch.

\ g. - Provide redundant'poﬁer;rof 1ighting in the

Access Apm Envijopmapﬁa;Vcnamber.

p. Provide fire resistaﬁt'matgr}als in the Access .
- Arm Enviponmental Champeyp, . ' :: -

Vacuum Chamber Area: Neocessgry changes in design’
gnd procedures shall he implemented to provide
effegtive emergency - agre§s. quring tests in KSC
vaouym chambers befaore the resuymption of manned
feating. IR S

'¢ﬁainihg‘Facilitiegswfgsﬁ.qnai}.provide a mockup_of'
the CM Access Arm to mate with the CM mockup which ,
& Yo be supplied PY'MSQ"fQ# ggp@ss training. '

o ‘ B.. LAUN@?.QOMPLEX EMERGENCY gQﬁx?gﬂENT

P S Adéquaté provisions s§Q}1 bé mﬁasﬁﬁpﬁfémquencies'
I o ineluging: R O

Installing a ground onfriﬁé-pépgby}ity on the

 pumber 4 elevator, .

hdding‘permanent explds;qnfppOQf lighting to the
epacecraft GSE area at the base of . the Service

HASA TR R, S0 B8
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¢ Installing additional warning lights and
‘ audiple_deyigas’g‘ﬂ e o

~d:. Providing addftidﬁal,gas masks, protective
' elothing and emergency tools, S

'Té.f ?roviding additionai exhagsﬁrfans;'

Thesé'provisiohs;Shail be ree#aminéd-as changes in
' prdce@ures_or‘bqnfigurationlmake_it necessary, and
“persgpnel-shali_bg trained in thelr use, . '

~C. ON-BOARD TV MONITORING

”lf_fffo‘ﬂf f'; ; Provisibns7shg;1'hé‘made for monitaring and recording -
S T ‘?9rew;0perations.inSideuthe CM during hazardous tests.
D EUEETE ‘ .using'the'on_bqard v camera, - .. - . .

D, GROUND COMMUNICATIONS

S _The;folloﬁi@g procedural changes"sqgli be made:
. a;_iMinimu@ r3§ i§ementé for acceﬁé'td the system S
"shall pe defined and continuing access
cqntrol[procedupea;shall be egkablished.

b, -The'cgﬁfiéura#ion'and operéti§ﬁai readiness
‘ of thé?communigations,systemjﬁhall.be”'

inspegted and verified by tegt pefore each - :
- majop space vehiple test. o !
s - eommunlcation gystems engineeps with know- X

. ledge of the eptire voice system shall be

4. cdhtinﬁbug'réondings of critical vaice =~ .V/(
. : R copmupication loops shall be' abtalned dquring
A R L oomajop-tests. . o T

ey A gomﬁfehenSive method of documenting ana_
. controlling the eonflguration of the inter-
L qommunication;gystem shall be implemented.

S 'f;-.Gperating‘éharactériqtics'shall_béiteviewed with
oo . - pepSOngel_prior-tq'the;r_ggqvgf"ppq system,

2. Thé"fblldwing éduipméht;phahges shall be made:

e e n Lo ‘ ' ' O Aaer &¥ - wame
PHKSAIPURNGES (HEC, JUL. Wby BREVIBY haiFions Ans L TN ALY . o HH e
: ! . . ) R . e BAL
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a. Modify the astronaut communication gconsoles
in the Launch Complexes to elimingte the un- .
‘| L desired coupling between the voice communication
s ' ERREE links and to provigde full duplex eommunication
et . i %o the spacecraft over the umbiligal cable
without the pse of volce operated (VOX) devices,

. bl Delete the Jocking feature on a]l push-to-talk
s ' S . ‘microphones'and remove loud speakers where
ETI S feasjble, s o :

e, Provide for the modification of the input
l to the Operational Intercommunieation System
from the unified S-Band (USB) station on Merritt
¥sland so that the proper volge signal levels
and noise 1évels'are‘maintaiped, o

4. Provide headset elemenﬁs ﬁith impfgﬁed -
3 freqqency respgnse an@'ingregaeq.foiciency.

I - * . ab KSC to pepmit cantinuous: pircuit quality
L S monitoring, . - R S :

&+ Provide additional central testing facilities’

Minimize”the-gaé'5f &§i¢éf6ﬁéﬁa£ed (Vvox)
devices in the Operational Intercommunications
$ystem. ’::13} e T AR '

ZTS- Augment the PﬁeSQHﬁ 3?0Qﬁa”6éﬁrational Inter-

. _ _ communicatlons System with 4-wire full duplex
$  e stations, utilizing the present cable plant where
}

possible, ta interconnect. the ‘spacecraft, block-

house, spacecraft checkout station, and the Houston |

: R L Mission Coptrol Center, The foliowing loops Do

LA R T were lU-wipe before the AS~204 aceident and will :
1 R ) remain sot. R ,

1. Flight Directon,

2 Mission-biredpqr? :
3. Air Ground Na, 1;

b, .Air Ground No;.é,

5. - Recovery Coofdihation,

6. Pﬁblic Ihrormatién Officer,

_ _ . The launch eritical loops are to be made Y-wire
| e - before manned flight, ineluding: : , -

T ])'7{0" ]]85#»:{“‘
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'1;“Launch Operatlons Mapager.,
2; ;Spaceoraft Test Conductor..
3. 1Aero Med. H
| B, Spacecraft System Monitor X.
5. Launch Vehicle System Monitor X.
e 6, 'Launch Vehicle Test Conductor..
*'fraE;  PROCEDURES

. of this Dlrective

-Procedural changes shall be made (Reference

l) as
,required based on M$C changes called out in Section V

YCY 3

‘Hf{)
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